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A 60' DELTA-WING--BODY C O ~ I G U R A T I O K  FRCM FLIGHT 

By Charles F. Merlet 

Zero-lif t   drag  results  ere  presented  for two 600 delta-wing com"ig- 
urations employing eir i n l e t s .  One =ode1 h d  twin  conical-shock semi- 
circulu:  scoops in s t e l l ed   j u s t  aheed of the wing-body juncture.  In  the 
other model, the w i ~ . ~ ;  section was m o d i f i e d  over the i??boE;rd portion of 
the wing t o  allow ins t a l l a t ion  of modified  tr iangulm  inlets in t'ne w i n g  

w leeding edge. Mass-flow ra t io s  of 0.72 t o  0.90 for  the  conical-shock 
i n l e t s  an& fram 0.94 t o  0.79 for t h e  w-ing-root i n l e t s  were obtained  over 
a Mach nuqber range frm 0.8 t o  l.86 and a iieymolds number rahge frcnn 
10 x lo6 t o  30 x lo6. 

.+ 

The drag of the  configuration  using  the  conical-shock  scoops w a s  
higher  than the drag of the  wirg-root-inlet  configuration  throughout the 
Mach mmber r-e. A comparison  of the  inlet   configurations witn  the  
basic wir-g-body configuration  indicated that installat-ion of t he   i n l e t s  
increased the drag  coefficients at subsonic aod transonic  speeds,  while 
decreasing  the  drag-rise Mach Ember. A t  Mach numbers greEter than- 1.2, 
it agpeaed t h a t  t h e   i m r e a s e   i n  d-reg coefr ic ient  due t o   t h e   i n s t a l l a t i o n  
of the  conical-shock  inlets w a s  lvrgely due to  sgil lage  drag,  while  the 
wing-root-inlet  confiwretron had m- external  drag  coefficient  equal -Lo 
or  less  than tha t  of t'ne baslc  wing-body model. 

INTRODUCTION 

A s  par t  of i ts  research progrm on air in le t s ,   the   P i lo t less  
Aircraf t  Research  Division o r  the -gley Aeronautical  Laboratory i s  
curre_n,tly  conducting ti, free-fl ight  investigation  to  determine  the  effects 

sented i n  reference 1 for two versions of a supersoxic swept-wiEg in te r -  
cegtor  configuration equipped with an tnlet   designed t o  supply air t o  a 

D of  the   ins ta l la t ion  of i n l e t s  on eirplane  configuratlons . Data are -ore- 

- 
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s 5 r g l e   e x i c e .  Tke investigation  reported  herein was conducted on a 
desigr   sui takle  for E xruitiengine  airplzne,  such as a kigh-altitude 
supersonic bomber. 

The bzsic  wing-kdy  coxbimtior-  selected vas a low-drag  configura- 
t i o n   o f   r e f e r e x e  2, ar.5 consisted of a 60° d e l t a  wing having an NACA 
65A306 Etirfcil sect ion  paral le l   to   the  f ree-s t ream  direct ion,  mounted  on 
a paraljclic body of revolwLio5:. This basic wirz-bcc2y combination was 
modiTied t o   a l l o v   t h e   i n s t a l l a t i o n  of i n l e t s  m-d duct ing  sxi table   for  a 
multiengke  corfiguratlon.  Secaase o r  %'ne center-of-gravity  location OF 
the  design  atrplace,  the wlng was located  &out 0 . l k  m e a q  aerodynemic 
chord reania-rd of L t s  posi t ion 05: the   basic  ving-body confignat ion,  s o  
t h e t   t h e   t r a i l i n g  edge intersected  the base of the  body. I n  keeping  with 
"she idea  of  testirg  aFrplane  configuretiols,   the  twin vertical f i n s  used 
in   re fe rence  2 vere  repleced by a s ing le   ve r t i ca l  60° de l t a  Tin. 

Two nodels were tested,  each u t i l i z i r g  a different   type of i n l e t .  
Cne  node: 3 . d  senlicirculax  twin  scoop i n l e t s  of tile  contcal-shock  type 
h s t a l l e d  j a s t  &head o?' tile ~ i h g  l e d i n g  ecZge.  The other model had twin 
m o d i f i e d   t r i a n g i l m   i n l e t s   i z s t a l l e d   i n   t h e   l e d i 2 g  edge of the  wing. 
The t e s t s  were  xa6e with  rocket-pro9elled raode1s Ln f r e e   f l i g h t  ai; the 
Lzngley Pi l s t l e s s   A i rc ra f t  Research  Station at Wallops Island, Va. Data 
a"e presentea  for e Mach  number r a g e  from 0.8 t c  1.86. 

A crcss-secticnal area, sa_ in .  

c3 drag  coefficient, 
Dreg 

C chord, Ln. 

1 node1  lerzth, 65 in .  

m/mo r a t i o  of d m t  mass flaw to t he  mass flow  through a free-stream 
rLLbe k v l n g  .WEB equal to   the   p ro jec ted   f ronta l  area of 
t he   i n l e t  

. 
c 
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P stat ic   pressxre,  lb/sq I"'G 
n 
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c 
S t o t a l  w i x  mea, 7.567 sa_ I"t 

t thicb-ess,   in.  

X axial  distLnce neesurd frarr? t i p  of model nose, in. 

X !  zxial   distarce  neesured from l e d i n g  edge of wing, in. 

Y r a t i o  of sgecific  heats, 1.40 f o r  a F r  

8 1  cowling posit ion parameter  (angle between vertex of cone and 

# 

l i p  of i n l e t  ) 

Subscripts: 

B bzse 

D 6uct 

T t o t a l  

i i n l e t  

ir_t in terna l  

MODELS 

Photogrephs of the models s-re presented  in EFgure I, end sketches 
&ire presented i n  figure 2. Both rr-odels were derive& Tram the  same basic 
configmatior,  model 5 of reference 2, consisting of a GOo delta wing 
w i t h  zn EACA 65~006 a i r fohl   sec t ion   pera l le l  t o  the   f ree  strean, mounted 
on s. pze5o1ic  body of revolut ion  ( table  I). The %resent models  were 
rnaiie one-half the  scale  of the  mcdel of reference 2 and equipped. with an 
internei  sustziner  rocket niotor t o  increase the m a x i m u n  Kech m i o e r  of 
t h e   t e s t s .  The -dng wes moved rem-arrd  &bout 0.14 meex eerodynamic chord, 
s o  t h a t   t h e   t r a i l i r g  edge passed  through <?e base of the body. A single 
60 de l ta   ? in  havir?g es- U.CA @AO& e i r fo f l  s e c t i o n   p a a l l e l   t o  the f r e e  
s t rem w a s  mounted ver t ica l ly  a t  t'ne rem of the  body t o  f u r n i s h  direc- 
t i o n a l   s t a b i l i t y  . 
0 

Model 1 ( f ig .  2(a)) had e. conical-shock l n l e t  on eech s ide  of the 
body jus t  rearward of the r n a x i m x ~  body diaqeter and. ahead or" the  wing 
leading edge. Details of tke   in le t ,  its ins ta l lz t ion ,  and the ducting 
a re  shovn Fn I'igure 3(a). The irmer body, B 25O halZ-m-gle cone posi- 
tioned  with a velue OF a = 42.5O, was mour?te& on a bounday-lzyer 
sp l i t t e r   ? la te   vhrch  w a s  concentric witii t9e  bcQ- m-d swept Tram t h e   t i p  
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of the coze 50 t he   i n l e t   l i p .  The s p l i t t e r   p l a t e  w z s  segarated from the 
body by a 3/8-inzh-higb  boundary-layer d ive r t e r   w i th   en   i n i t i a l   t o t a i  
artgle of 400. 

The i n l e t  kas! in te rna l  and externel  cowl-lip  angles of Oo and 17': 
respectively. Tne xinimm h c t  are2 was  at tine i n l e t   s t a t i o n  and was 0.73 
of tke  ir~l-et  capture  area. Tke inlet   cepture   mea (for born i n l e t s  of 
model 1) w&s 9.60 sqcare Lnches. Each i n l e t  was fa i red  into i t s  own semi- 
sx'urnKrged nacelle which horzsed the  idividual   Suct ing and ended i n  an indi- 
v i h a l   e x i t  at the  base  of  the model, as shmt in   f igure  3(a) .  The v w i -  
a t ion of duct  mea  along the length of the model i s  presented i n   f i g a r e  4. 
Externallly, t k e  surfaces of the semisubmerged nacelles were p a r a l l e l   t o  
the  f ree-s t rem  direct ion from t3e wing leedizg edge t o  a point 4 inches 
f o r w a d  of t he   t r a i l i ng  edge. The last 4 inckes were boattailed  with an 
angle of k. .k0. Coordinates of t'ne ex5ernal  contours  af  the  ducting  are 
gresented i n   k b l e  11. 

Model 2 h d  modified  trlE-ngulw-shaped inlets   located  in   the  leading 
edge of each wing. Space for t z e   i n l e t s  w a s  provided by modify5ng the 
in5oax-d section cf the  wirg  as shoiqn in   t ab l e  111. Tke modificatioo was 
achieve& by provid53g z constant  6-percent-thFck  section  along  the  theo- 
r e t i c a l   r o s t  chort! from the  5-percent-chord  point t o  the 70-percent-chord 
poir5. Acead of the 40-percent-chord lLne, the  inboard  section w a s  modi- 
Tied only aver  the  portion or" the  span tka t  enclosed  the  inlet  ducting, 
8.20  inches from the body center  l ine.  This portion of the modified  air- 
f o i l  was defined  3y  join€??  the root section t o  the  modified  sectior- 
8.20  inckes from the  nodel  center  line  (see ta3ie 111) with  streight-l ine 
ele?nents  alcng  constE7t v a k e s  ol' x/c. The resu'iting  discontinuity  in 
wing thiclmess at t h i s  sgznw5se s t a t ion  w e s  f a i r e d   a b i t r a r i l y .  Rearward 
frm the 40-percent-chord l i ne   t o   t he   $ ra i l i ng  edge, t h e   a i r f o i l  shape 
was xcdified 10.5 inches OL% Prom the  model center  l ine.  The external 
contour i n  this  region w a s  formed by j o l n h g  ?,:?e modified  root-chord air- 
fo i l   s ec t ion  of table  111 t o   t i e  starrdarc? a i r f o i l  shape by s t ra ight- l ine 
eleraects  along any corstant va>Je of x/c . 

Details of t he   i n l e t  m-d duct ing  me shcwn in   f i gu re  3 (5). The i n l e t  
l ips ,  which vere  intercall jr  rounded, were staggered by reducing  the sweep 
angle of the lower l i p   t o  57O. Tl;e result ing  stagger  mgle  varied  with 
span fra-x b2.25' at %he in3oa;rd end t o  3 8 . 4 ~ ~  outboard. The projected 
f r m t z l   a r e a  cf  both  inlets vas 9.10 squae  inches.  The floor of t'ne 
d m t  rczs  raised 3/8 ir-ch Tram the body 5y a %o.andary-layer diver ter  having 
an i n i t i a l   m g l e  of 50'. Beginning at a y i n t   j u s t  downstrean of the  l ip ,  
the floor or' the dEct was para l l e l  t o  the bcdy ce l t e r   l i ne   un t i l   t he  
entering  airflow wzs conpletely  erclosed.  Transition was then made t o  a 
section s h F L a r  t o   t h a t  of model 1 by curving  the  duct  center  line and 
iccrezsing  the  duct width.  The lorei tudinal   var ia t ion of duct  mea i s  
presentea i n  fig. 4. 
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Externally,  the  portion  of  the  ducting of  model 2 t ha t  exceeded 
the  wirg thickness uas enclose6 by a fairing,  beginning at 1"uselage sta- 
t ion  31.2 znd extencing to   the   base  of t'ne model. The last ll inches of 
t h i s   f e i r ing  :.rere iden t i ca l   t o  t'r-at or" model 1. Ekternel coordine-ies of 
the   fa i r ing  are presented ir_ table  11. 

For  both models, the  duct  exits were mede larger  thaq  the minimum 
mea of the   in le t   to   insure  achievement of maximum mass-flow ra tes .  The 
exit   areas for both  dxcts  totaled 8.16 squwe  inches  for model 1 a.d 
8.83 squme  inches for model 2. The base  areas were 20.80 square Lnches 
and 20.13 s tpare  iEches for models 1 and 2, respectively. The longitu- 
dinal  mea  distr5butions of the models, adjusted for t he  mzss-flow r a t e  
at M = 1.0, ere  presented i n   f i g u r e  5 .  Tce area dedizcted for the  mass- 
flow r e t e  i s  shown at the bottom or" the  f igure.  The aree dis t r ibu t ion  
of the  basic wing-body model of reference 2 is also shown f o r  comparison. 

Each model vas eqaigped -&th e-?. accelerometer which measured longi- 
tudinal  deceleretion, 8 mm-ifold total-pressure  rake  to measure duct  toke1 
'Dressare, e s ta t ic -pressure   o r i f ice   to  measure duct-exit   static  pressme, 
and s ix   s ta t ic   or iTices   mvlifolded  together  t o  determine base pressure. 
The Locations of the  pressure  rake m.6 orif ices   are   indicated i n  figLzre 3.  
A four-channel  telexe-ler  trm-snitted  continuous  time  histories of these 
da t a   t o  groun6 receiving  stations  throughout  the  ?light. Model velocLty 
was dete,mined from 2 CW Dorrpler rdar velocimeter. The rnOdel's posit ion 
i n  space ves detem-ined fram measurements made by ar_ NACA modified SCR-5& 
rad= trzc-kLng uni t .  Ambient zir  conditions were determined T r o x  radio- 
sonde measurements made at the  conclusion of each of the f l i g h t   t e s t s .  

A 

The models were boosted t o  a Mach nmber of ap~rox3ma"lely 1.4 by a 
s ingle  Deacon rocket  motor.  Folloving Ghe boost period, e 3'- inch  rocket 

motol- cor_tained i n  the body mcelerated  the models t o  t h e i r  rnsxhnm Mach 
ncmber of &oct 1.9. All data were obtained  during  the  coasting  flight 
that Polloved the second boost  period  as  the model decelerated  to  su5sonic 
speeds elorg a = e m u   z e r o - l i f t   f l i g h t   p a t h .  The Reynolds numbers (based 
on wing mean- aerodynamic chord of 2.42 f e e t )  that were encountered are 
shovn i n  Tigure 6 .  

7 

4 

* 

Tee total   drag  coeff tc ient  wes cbtained from redxction of the  accel- 
erometer data.  Decelerztions  de-lemined fron the d i f fe reo t ia t ion  of the  - 
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c u v e  f o r  Doypler velocity  plotted a g a l n a t  time were usee t o  check the 
accelerometer dEta. For nedel 2, conparison or“ the two total-drag  curves 
+Edice<ed aiscrepmcies Fn the  telemeter data at su-csonic and transonic 
speeBs. The telw-eter  da%a f o r  t i5.s Todel were t‘lerefore  corrected t o  
agree wit‘r, decelerazions  obtained from Doppler’radar  measurmer-ts. 

The Frternal  drag,  defiped as the monentu;;; difference Setween flow 
conditions Fn t h e   f r e e   s t r e m  md at the m c d e i  ex i t   ( r e f .  3 ) ,  was deter-  
zir-ed Tram tL:e duct  internal-pressure measurements, as were the  mss-flow 
ra t io s .  .The 6mt-exi t   to ta l   presscre ,  which was assuced t o  be  equal t o  
t3e  total   pressure meas;lred by the  duct  mmilold  total-pressure  rake, was 
used wikh the measured exi t   s ta t ic   pressure  to   detercine tine ex i t  Mech 
nmber of tile duct. Mass-flow r a t i c s  znd izternal  drag were then  calcu- 
laked by usirg  these deteLrr?ined exit corditions.  Sase  drag was calculated 
by assuming that   the  averege base pressure neasu-red Sy the  manifold or i -  
?ices  zpplied over %he ect:re 3ase area. The external drag was then 
ca1c;Llated by subtractirg tke  Lnternal  ard  base  drag from the  total   drag.  

RESULTS MID DISCUSSION 

The to t a l ,  ‘nkernal,  an3  base Era& coefficients for each  nodel are 
presented :n f igure 7 as e IEnction of Xach  number.  The abrugt peaks 
that occur i n  both  the  total  and base  drag  coeffic‘ents i n   t he  Mach num- 
ber range from 1.3 t z  r.6 are  associated wizh afterburning of the  internal  
rocket xo:or. This intermittent  Inrniog 05 resi&ue of the  rocket  grain 
caused a s l igh t  f l o v  GJ: of the rocket  nozzle, which affected  the  base 
pressure  significa-r-tly  withcut produc‘ng any measurable thrust .  Exm- 
i na t ioc  of the data shows tha t   the  increment ir_ t a t a l  drag Ls entrrelq 
accau-_-ied Ecr by the measured incremer-”b i n  base drag. 

Xzss-flow ratios  deterxined from f l i g h t  meesurenents are  preserted 
on E igne  8. For ,xo&e: 1, the mass-flov ra t ios  at Mach numbers greater 
thm- 1.5 are  somewkat  Lower than  those of EL camparable nose in l e t ,  because 
the inlet is  loceted  in E regioa where the  local  f L o w  has  been e-anded 
sver  free-stream  collditions. Althcugh the   in le t   l ip   angles   a re  such as to 
c w s e  a detached  shock a k e d  of t h e   l i p  over nost of t h e   t e s t  Mach  number 
rmge,  the  spil lage  asscciaked  vith this detacl?ed skoclc appeas  to be 
mall. The var ia t ion oI’ mass-flow r a t i o  w i t h  Mach nm5er ?or model 2 i s  
somewhat 2nusual.  Cor-sidering  the  relztive  sizes of the  reference  inlet  
area,  the nicimu? inlet   area,  a d  the  exi t  ( f ig .  k ) ,  the  nass-flow  ratios 
at. scbsoric Mach cunbers  appear  reasonable. A s  the  Hach  number increased, 
however, the mass-flcw r a t i o  decreased  a>explainably,  becming  a9proxi- 
mately  conskart for Mach nuYoers greater  tkan 1.5. For each  nodel, the 
exit   area was ierger thx the xini?uT in le t   a rea  and it is  therefore 
believed  that et supersonic  speeds  these mass-flow retes  a r e  the  maximun 
at ta inable  for %e pa r t i cx lm  in l e t  gem-etry and locatio?  tested.. 
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- The external &reg coefficients  for  both models are presented i n  
figure 9 as a function of Mach num3er. Since  both models &re o-gerztirrg 
a t  m a x i m m  3 1 0 ~  ra tes ,  the drag  coefficients E-re a minim-m f o r  t h e  con- 
figurations  tested.  The to ta l   d rag  minus base drag for the  basic wing- 
body configuratlon  reported i n  reference 2 is also shown, corrected to 
the  averege Iieynolds  nuzber of the  present   tes ts .  This correction added 
an increment i n  drag  coeTficient  that  varied fram 0.0009 to 0.0007 between 
M = 0.8 and M = 1.4. A drag "bxket"  occurred  for a l l  three models 
between Mach numbers of 0.95 a d  0.96. The gressure  drag  over  the  boat- 
t a i l  or" the model of reference k &owed a similar effect .  

r 

"he externel  drag  coefficient of nodel 1 exceeds thzt o-+ model 2 
throughout  the Mach nmiber range. A t  subsonic and lox susersonic  speeds, 
the  difference i n  drag may be  due in   pz r t   t o   t he   d i f f e rence   i n   sp i l l age  
drag  associEted wi th  the  differeat  mass-flow ra t ios   ( f ig .  8) f o r  the two 
models at these speeds. A s  the Mach number increases, t h e  mass-flow 
ra t io s  became  more comparable and hence the   d i f f e rence   i n  &ag  appears 
t o  be a r e su l t  oi: the  difference  in  coa=igurations. 

Compcisoo of the  drag  results for the presefit models with  those  for 
model 3 of reference 2 (corrected t o  Reynolds numbers of present   t es t s )  
indicates the ef rec t  on drag of i n s t a l l i ng   t he   i n l e t  on the  basic wing- 
body configuration. Ln- conparing  these  results, it skould  be  noted that 
the   i c s t a l l z t ion  of t he   i n l e t  and ducting  increased  the  wetted  surface 
&rea of the  configdration by  &bout 5 percen-l of t h e   t o t a l  wing &rea. 
A t  subsonic and transonic  speeds,  the  external  drag  coefficients of the 
in l e t   con f igu rz t io~s  were higher  thm-  the  basic wing-body values. The 
inlet   configurations also had lower drag-rise Mach nxmbers and greater 
transonic  drag  increases. 

A t  sxpersoric  speeds, model 1 had a consistently hFgher dreg  coeffi- 
c ient  thm- the  basic  wirg-body model. Date greser-tea in   re fe rence  5 on 
the  external  drag of an R"10 body equipped. wtth tvo  confcal-shock scoo~ 
i n l e t s  show a comFzrEble increase i n  drag  over the body-alone drag-  For 
exaqple, at M = 1.49 the lncrease  in  drag  (based on wing &re= of the  
present   t es t s )  i s  doout 0.002. It appems  reasoneble,  tken, t o  assume 
t h a t  t?e  hlgher  supersonic drag l eve l  of model I is  largely the  r e s u l t  
05 &.? increased  fcselage  drag due to  the in s t a l l a t ion  or" t he   i n l e t s .  

Model- 2 , on the other h a d ,  had higher  drag oolly ug t o  a Mach number 
of 1.2. A s  the Mach nuq-iier increased Ebove t h i s  value,  the  decreasing 
values of drag  coef3icien-i  suggest  that  installation  of t h i s  i n l e t  would 
not hzve increased  the  drag of the besic  -wirg-body model. T t  appea-rs 
that the  modifications  ingosed on the  configuration  by  the  installation 
of <ne wing-root i n l e t s  ha6 l e s s  el"I"ect on the sapersonic  drag than did 
the   i n s t a l l a t ion  of the  conicai-shock  inlets. 
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It shoxld  be  noted tha t  compxison of the  external  drag  coefficients 
of the two inlet  configurations does not  allow  complete  evaluation of 
t he i r   r e l a t ive  worth.  Proper  consideration must be given to   t he   e f f ec t  
oI" difpdser  totel-press-ure  recovery on the engine tkrust character is t ics .  
Since  there was no external compression for   the   in le t s  of model 2, the 
cmical-shock  inlets of model 1 would be  expected t o  have better to t a l -  
pressure  recovery  than  the  wing-root  inlet of model 2 a t  Mach numbers 
grea5er  than 1.5. 531~s; 0x1 the  besis of thrust  minus drag,  the two con- 
f igurat iors  would  aFpeer.  more nearly  eqxal. 

SUMMARY OF RESULTS 

Zero-lif t  dreg data are presented f o r  two 60° delta-wing  configura- 
t ions expioyillg air i n l e t s  over a Mach nmber  range from 0.8 t o  1.86. 
One model hed twLn conical-shock in l e t s   i n s t a l l ed   Jus t  ehead of the wing- 
body junctcre, which opereted a t  xass-flow ra t io s  frm 0.72 t o  0.90 over 
t h e   t e s t  Mach x m k e r  range. The other .model mployed a pa i r  of modified 
t r iangular   inlets   i r rs ta l led  in   the  inboard  port lon of the wing leading 
edge, which ogerated a t  mass-flow ra t ios  from 0.94 t o  0.79 over the Mach 
number range.  Cmparison of the  externel  drag  results of the two i n l e t  
configurations and the  basic wing-body drag  results  previously  published 
prodaced the  following  results: . 

L. The dreg of the  configuratiol; employing wing-root i l l le ts  was 
lover  then %bat of the coni igua t ion  with conical-shock  inlets  throughout 
une test  Mec:? n-mker range. A- 

2. Instal la t ion of inlets  resulted  in  higher  drag at subsonic and 
transonic  speeds  as caypared w i t k  the  basic wing-body dreg remlts. 

3 .  A t  Mack?  r?umbers greater  than 1.2, the externel  drag  coelficient 
of the  configuretion w i t h  wing-roo5 i c l e t s  was equal  to or lower tbaq 
the  drag of t'ie besic wing-bo@ configuration, whereas the &rag or" the 
configcration  with  ccnical-shock  inlets exceeSted the drzg of the  basic 
wing-body configuration at m2ersonic  speeds. 

. 

Lar-gley Aeronautical  Laboratory, . 
National  Advisory  Comnittee for  Aeronautics, 

Langley Fielfi, Ve., August 29, 1.935. 
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LO NACA RM L55109 

TABLE I. - BASIC FUSELAGE COORDINATES 

x, in. 

0 - 390 
585 
975 

1 - 9-50 
3.900 
5 - 850 
7.800 
11.700 
15.600 
19.500 
23.400 
27.300 
31.200 
35 100 
39 .ooo 
42.900 
46.800 
50.700 
5h .600 
58.500 
62.400 
64.000 
65. ooo 

rL, in. 

0 
-097 
.145 
239 

.469 

.g02 
1.298 
1.658 
2.267 
2 730 
3 -047 
3.218 

3.161 
3 069 

2 e785 
2 594 
2 9371 
2.115 
1.825 
1.750 
1 750 

3.248 
3.221 

2.943 

E -  
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TABLE 11.- MT?IRtEAL COOIwIi'iATES OF DUCT 

'2 

Model 1 

x ,  in. r2, in. a, ic. 

27.085 

61.0 3 750 

1 *750 3 - 750 30.875 
1.680 3 -750 

1 I 

Model 2 

x, in. d, in. r2, in. I I I 
31.2 I 1.471 1 1.750 

52.0 1.750 
54 .o 
61.0 1.750 

65 .o 3 -750 1.442 

Straight  line taper  

Streight l i ne  taper 



TABIX 111. - COORDINATES OF MODIFIED AIRFOIL SETION OF MODEL 2 

Modified a i r f o i l  

/ 
Hk 40-percent-  chord l i ne  

/ Model & 

Root section 

x /c, 
percent chord 

0 
50 
7.5 

1.25 
2.50 
5 .oo 

70.00 
75 -00 
80.00 
85 .oo 
90.00 
95 00 
'100.00 

t / c  f 
percent chord 

2.46 

2.60 
2.69 
2.89 
3.00 
3 .OO 
2.91- 
2.62 
2.09 
1.45 
0.75 
0.02 

2 -33 

Outboard section 
(8.20 inches from root chord) 

xr/c ,  
percent chorci 

0 
9 50 
75 

1.25 
2.50 
5 .oo 
7 -50 
10.00 
15.00 
20.00 
25.00 
30.00 
35 00 
40.00 

t/c f 
percent chord 

0.91 
1.00 
1.03 
1.13 

1.66 
1.92 
2.36 

2.66 
2.81 

1.34 

2.54 

2.94 
2-97 
3 .OO 

Downstream of 40-percent-chord line,  external  contom is formed 

c 

- 
I 
I 
I 

by 
straight-line  elements-along  constant  chord  line from root, sec t ion   to  
t rue   a i r fo i l   sec t ion ,  10.50 inches from root chord. 
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(a) side view of 

Figure 1. - Photographs 
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(b) Top view of model 1. 

Figure 1.- Continued. 
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L-83 540 0 1 

( c )  Three-quarter front view of model. 1. 

Figure 1.- Continued. 



L-84661.1. (a) Side view of' model 2. 

Figure 1.- Continued. 



( e  Top view of model 2. 

Figure 1.- Continued. 
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(f) Three-quarter front view of model 2. 

Figure 1.- Concluded. 
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NACA 6 5 ~ 0 0 6   s o c t i o n  
parallel t o  free s t r o a m 7  

" 65 . O O - - p  
I -  

NACA 6 5 ~ 0 0 4   s o c t i o n  
parallel to f r e e  stroam 

26.00 

(a) Model 1. 

Figure 2.- Generd arrangement of models. All. dimensions i n  inches, 
except as noted. 
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NACA 6 5 ~ 0 0 6  section 
nnrallel  to  free  stream? 

-13 
-. - .” 65 .oo -,I 

1.03 rad. 
NACA 65AOO4 section 

parallel t o  free stream 

1 

(b) Model 2. 

Figure 2. - Concluded. 
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2.5' 

3.25 rad. Fuselago a- - 
n 

D 

Sect ion A-A Sect ion  B-B Sectlon C-C Sect ion D-D 

(a) Model. 1. 

Figure 3 . -  Details of inlet and ducting. All dimensions orre in inches, 
exce9-t as noted. 
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" Fuselage 

1.341 - b m 4  
Section A-A Section B-B Sac t lon  C-C e 3.00 rad. Tangent p t  . 

of  d iverter  41 5O < and wing surface 

.015 rad. ? 
Typica l   l ip   s ec t ion   Typica l   aec t lon  through 

boundary-layer d lver ter  

N 
N 

(b) Model- 2. 

Figure 3. - Concluded. 
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Figure 4.- Variakion of duct  cross-sectional mea with model length. 
Iu w 
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F i p r c  5 .  - 'mngitudinal- m e a  distribution of models. The area deducted 
for the mass-flow ra te  is shown at the bottom of the figure. 
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.8 1.0 1 a 2  1 a 4  1.6 1 e 8  2.0 
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Figure 6. - Flight Reynolds numbers, based on mean a e r o d y n d c  chord of 
2.42 feet, as a k c t i o n  of Mfch aniber. 
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(a )  MGdel I.. 

F i p e  7. - Total, internal, and base drag coefficients as a function of 
Mach number. 
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(b) Model 2. 

Figure 7.  - Concluded. 
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Figure 8.- ,%ss-flow ratios or  mode1.s BS a function  of Mach number. 



Figure 9. - External drag c0effic:i.en-t as a function of Mach number. 
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